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1 . 1 a tro d u o tIo n

I n  c e n t r a l l y  p lanned  econom ies th e  p ro d u o tio n  p ro c e s s  I s ,  in  

g e n e ra l ,  su b o rd in a te d  to  th e  p la n .  On th e  o th e r  hand , th e  p lan  i s  

co n s tru c ted ,am o n g  o th e r s ,  on th e  b a s is  o f  th e  

co u rse  o f  i t s  ( p a s t )  im p lem e n ta tio n . P u t t in g  

^ i d e  th e  problem  o f  tim e  l a g s ,  we may s t a t e  

'h a t  th e  m agnitudes o f  p la n  QP and o u tp u t Q 

ai>e g e n e ra te d  in  th e  fe e d -b a c k  ( s e e  P ig .  1 ) .

In  th e  p a p e r  we s h a l l  r e s t r i c t  o u r  oon- 

e id e r a t io n s  o n ly  to  one r e l a t i o n s h ip  in  t h i s

fee d -b a ck , namely to  th e  one in  which th e  p la n  in f lu e n c e s  th e  

o u tp u t.

° f  c o u rs e , th e  a n a ly s i s  r e q u i r e s  two b a s ic  assum ptions»

-  th e  p la n  o f  economic a c t i v i t y  o f  th e  economic u n i t  In  ques-

t io n  e x i s t s ,

“  th e  p la n a  a re  o b l ig a to r y  (we mean by t h i s  t h a t  eoonomio

^ i t s  t r y  by a l l  means to  f u l f i l  th e  p la n  o r ,  p o s s ib ly , to  exoeed 
i t ) .

The a n a ly s i s  w i l l  be r e s t r i c t e d  to  a  s h o r t  ru n . Then, th e  

impact o f  a p la n  on th e  p ro d u c tio n  p ro c e s s  m a n ife s ts  i t s e l f  in  

th e  l e v e l  o f  o u t p u t ,  o r  -  more p r e c i s e ly  -  in  th e  r e l a t i o n  o f 

0utp u t  to  ( f i x e d )  c a p a c i ty  o u tp u t QC  ̂ ( c a p a c i ty  u t i l i z a t i o n  

° ° e f f l c i e n t ) .  T h is  may be fo rm u la te d  as 

Qt

Щ  a * ( W t ). (1J

" S e n io r  A s s i s t a n t ,  I n s t i t u t e  o f  E conom etrics  and S t a t i s t i c s ,  
d i v e r s i t y  o f Łódź.



where f(Q P^) r e p r e s e n ts  a  p roxy o f  c a p a c i ty  u t i l i s a t i o n  c o e f f i -

c ie n t  baaed on th e  l e v e l  o f  th e  p la n  ( i n  m arket econom ies t h i s  

p roxy  i e  f r e q u e n tly  baaed  on in v e n to r ie s  o f  f i n a l  goods A l l e n  

1975).

R e la t io n  (1 ) le a d s  to  th e  p ro d u o tio n  fu n o tio n

Qt  -  QCt f(QPt ) ,  (2 )

showing how o u tp u t i s  c re a te d  w ith in  o a p a o ity  QC^.

The aim o f  th e  p a p e r  i s  to  p ropose  a p p ro p r ia te  s p e c i f i c a t i o n s  

o f  f(Q Pt ) and to  c o n s id e r  p o s s i b i l i t i e s  o f  e s t im a t io n  o f  ( 2 ) .

2 . The conoe p t

A part from th e  u s u a l ly  p o s tu la te d  assum p tio n s co n c e rn in g  th e  

c h a r a c te r  o f  th e  p ro d u c tio n  p ro c e s s  ( G o l d b e r g e r  1972) we 

s h a l l  make th e  fo llo w in g  assu m p tio n s w ith  re g a rd  to  th e  p ro o ess  

o f  p la n n in g :

a) p la n  QP^ i s  e x p re sse d  i n  th e  same u n i t s  a s  o u tp u t (and

o a p a o ity  o u tp u t QC^),

b) p la n  QPt  i s  meant а з  th e  f i n a l  and o b l ig a to r y  v e rs io n  th a t  

canno t be changed d u r in g  th e  p ro c e s s  o f  i t s  im p lem e n ta tio n ,

c ) th e  p la n n e r  h as  no in fo rm a tio n  abou t th e  o u r re n t  c o u rse  o f  

th e  p ro d u o tio n  p ro c e s s  ( i n  p a r t i c u l a r  i t  may be assumed t h a t  th e  

p la n  f o r  p e r io d  t  i s  eo ra p le tly  e la b o ra te d  t i l l  th e  end o f  p e r io d  

t  -  1 ) ,

d ) a t  th e  moment o f  c o n f irm a tio n  th e  p la n  i s  f e a s i b le  (does 

n o t exceed th e  expeo ted  c a p a c i ty ) .

U nder th e  above assum p tion s i t  is  re a s o n a b le  to  assume a d d i t io -

n a l l y  t h a t  when p la n  exceeds c a p a c i ty  QP-̂  ^  ^ t  th e n  f u l l  capa-

c i t i e s  a re  u t i l i z e d  Qt  -  QCt .T h is  w i l l  e x p re ss  th e  p r in c i p le  t h a t  

in  th e  "q u e s t"  f o r  u n r e a l i s t i c  p la n  th e  economic u n i t  u t i l i z e s  

i t s  f u l l  c a p a c i ty .  N o tic e , t h a t  th e  req u irem en t o f  th e  p l a n ’s 

r e a l i t y  in s u r e s  th e  above d e s c r ib e d  mechanism a g a in s t  th e  s im p le  

s t r a te g y  o f  th e  p la n n in g  u n i t  to  e x to r t  f u l l  c a p a c i ty  u t i l i z a t i o n  

from th e  economic u n i t  by f ix in g  p la n s  beyond th e  re a c h  o f  th e  

l a t t e r .



The moat s im p le  s p e c i f i c a t i o n s  f o r  r e l a t l o n ( 2 )  when QP^ <  QCt

* QPf 

/fu lfilling  the p lan  b u t  re v ea lin g  

n o  p a r t  o f ex ce ss  ca p a c ity  

0Pt over p la n /

QPt «QC*

QPfQCl

-  0t •  QCt

/u t i l iz in g  fu ll c a p a c ity , no  

QPt m atter w hat the p lan 's level is/

«v

QPt-QC*

___  Qt -  QPt *r/Q Cr QPt /

0 < Г *  U

/ fu lf i l l in g  the p la n  a n d  revealing  

q p f ix ed  p a rt  o f excess capacity  
— **• over p la n / .

P ig . 2

The l a s t  s p e c i f i c a t i o n  ( l i n e a r  oonvex co m o in a tlo n  o f  a and 

b ) i s  a lr e a d y  c o n v e n ie n t and e s tim a b le  in  th e  fo n t

Qt -

QCt  f o r Q P t £ Q t ,

fQCt  ♦ (1 -  t)Q P t  f o r  QPt  <  Qt , 

0 <  t < 1 .

(3 )

bu t o n ly  f o r  l i n e a r  s p e c i f i c a t i o n s  o f  QC^.

P o r more f r e q u e n t ly  used  s p e c i f lo a t io n s  o f  QC^, nsm ely th a t  

of Oobb-Douglaa form

QC
r1 *2 eck

t  * V l A t  **• •
(4 1



where QCt  -  o a p a o ity  o u tp u t,  Xi t  ( i -  1 , 2 , к ) -  p o ssesse d

re s o u rc e s  o f  p ro d u o tio n  f a o to r s ,  ot^ ( i  -  0 , 1 , . . . ,  k) -  unknown 

s t r u c t u r a l  p a ra m e te rs , -  d is tu rb a n c e  te rm , •  — base  o f  n a tu r a l  

lo g a ry th m s,

i t  i s  c o n v e n ie n t to  assume in s te a d  o f  o ) i

(5 )

0 <  S <  1,

which may be a ls o  w r i t t e n  i n  th e  form

(6 )

0 ^  6 <  1

Thus I n s te a d  o f  ( 3 )  we o b ta in

f o r  QPt  >  Qt ,

(7 )

f o r  QPt  <  QCt ,

w ith  th e  fo llo w in g  p ic tu r e

<?Pr - Qq

P ig . 3

S u b s t i t u t i n g  (4 ) i n to  (7 )  we o b ta in

f o r  QPt  >  Qt ,

f o r  QPt  <  ,
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-  d is tu rb a n c e  term s in (8 )  a re  h e te ro a c e d a e tlo  ( I f  D ( 6^)  ■ a  

th en  D2 (5£t ) -  5^72 ) .

-  p a ra m e te rs  a  ^ i n  b o th  segm enta a re  r e l a t e d ,

-  p a ra m e te r  ď  i s  l im ite d  to  th e  I n te r v a l  < 0 ,  1 > .

The l a s t  o f  th e  above r e s t r i c t i o n s  would r e q u i r e  n o n l in e a r  

Programming m ethods what would c o n s id e ra b ly  co m p lic a te  th e  e s t i -

m ation  p ro c e d u re . S o , we p ropose  to  a c t  a s  I t  i s  u s u a l ly  done, 

namely to  ig n o re  t h i s  r e s t r l o t l o n  In  e s t im a t io n  and th e n  to  

accep t o r  r e j e c t  th e  e s tim a te d  model on i t s  b a s ie .

In  o rd e r  to  p re s e n t  some f u r t h e r  problem s c o n c e rn in g  e s tim a -

t io n  o f  (8 ) l e t  us r e w r i te  th e  r e l a t i o n  i n  a  more oompact way.

F i r s t ,  w ith o u t a  l o s t  o f  g e n e r a l i t y ,  assume th a t  r e l a t i o n  

QP  ̂ > Qt  o ccu rs  i n  n.j f i r s t  o b s e rv a t io n s ,  and QP^ <  -  in  th e  

rem ain ing  n2 (n^ + n 2 ■ n )  o b s e rv a t io n s .  Now, l e t  us lo g ary th ra (8 ) 

to  o b ta in

l n  Q
t  "1

51n «-q + 5oĉ  In + . . .  + S'otjj In  X ^  +

(У,

(1 -  6) I n  QPt  + Stx

* i th  th e  a p p ro p r ia te  c o n d it io n s  c o n c e rn in g  th e  r e l a t i o n  betw een
QPt  and Qt .

L et u s  in tro d u c e  th e  fo llo w in g  sym bolics

X .

1 i n  Xn m  x 21 • • • In I n  Q1 l n  QP!

1 i n  X12 i n  x22 • • • In  X^2 I n  Q2 In  QP2

4  ■ p -

• • • • •

In  X1n
lQ X2n

. . . I n  Xkn m  Qn _ i n  dP„

lnoc
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a llo w s  to  r e w r i te  (9 ) a s  

q .  X j f  + С 

w ith  k + 1 n o n l in e a r  r * a t r l o t l o o a

Ь  ’  Í1 + Ь  <1 •  0

( 10 )

wher*: 

X .
*1 !_o ;o 

0 ! *2 > 2

2Ti

Ж

h

Random v e o to r  i n  (9 )  i s  h * t* ro s o * d a a tlo  w ith  th e  o o v a rlan o e  
m a tr ix

D2 U )  .  O2

T hus, e s t im a t io n  o f  ( 9 )  r e q u i r e s  g e n e ra l i s e d  m ethods ( f o r  

h e te r o s o e d a s t io i ty )  w ith  n o n l in e a r  r e a t r l o t l o n s .

The maximum l ik e l ih o o d  m ethod a p p lie d  to  ( 9 )  g iv e s  th e  f o l l o -
wing r e s u l t s :



° 2 - К « » - * * ) *  ( « - * * ) .

« • (3?х)"1хту,

( 11 )

( 1 2 )

wheroi

5 .  [(X2*t -  Р2 )Т (Х2ы -  p 2 )J - \ V  -  p2 )T ( q 2 -  p2 ) .  (13)

The above interdependent ayatem oan be aolved by uae o f  

i t e r a t iv e  methoda w ith the s ta r t in g  va lu e &° b e in g , fo r  example, 

the OLS estim a te  o f any aegment o f ( 6 ) .

I t e r a t iv e  methoda can a leo  be ap p lied  d ir e o t ly  to  ( 8 ) what 

seema to  be more n a tu ra l and e a a ie r .

In  th e  economic p r a c t ic e  we freq u en tly  obaerve an in flu e n c e  

° f  th e  ourrent produotion prooeaa on th e  plan' a l e v e l  in  the  

current p er io d . Thia conoerna e s p e c ia l ly  y ea r ly  plana -  th e ir  

f in a l  veraiona are confirm ed in  th e  f ir a t  montha o f th e  y ea rs. 

Such a procedure enab les to  in c lu d e  a d d it io n a lly  th e  production  

fe a u lta  from th e se  montha in to  th e  s e t  o f  in form ation  to  com plete 

the f in a l  vera ion  o f  th e  p la n . A d d it io n a lly  th e  planni ng ayatema 

fu n ctio n in g  in  moat planned economiea a llow  fo r  p la n 's  c o r re c -  

tion a  during i t a  im plem entation. In  th ia  oaae th e  diecuaaed in -

flu en ce  ia  e v id e n t.

Thus, i t  would be more r e a l i s t i c  to  co n sid er  a feed-back by 

8upplem enting the proposed production fu n o tio n  by an equation  

e* p la in in g  th e  plan  form ation . The s e t  o f  th e  explanatory v a r ia -  

Ыеа o f the a d d it io n a l equation  ahould in c lu d e  a v a r ia b le  charac-

t e r iz in g  th e  oourae o f  th e  produotion proceas in  th e  current 

Period ( e .g .  a c tu a l output Qt ) .

The r e s t r ic t io n s  concern ing th e  way in  which th e  plan in -

flu en ces  th e  output may be re la x ed  by in trod u cin g  a more general 

statem ent lim  Q. -  QC+ a llo w in g  fo r  not f u l f i l l i n g  o f the plan
ь "C

3. A lte r n a tiv e  p ro p o s itio n s



not only when I t  i s  u n r e a lis t ic  but a lso  when i t  i s  ten se  enough. 

I f  we are not a d d it io n a lly  in te r e s te d  too much in  the behaviour of 

the function  in  the neighbourhood o f  p o in t QPC -  0 , then the f o l -

lowing s p e c if ic a t io n  may be proposed

-*/Q Pt
Qt  -  QCt e • (14)

The g r e a te s t  advan tage  o f  th e  above fu n c t io n  i a  i t a  e i r a l i c i t y .  

However, th e r e  a re  a ls o  some d isa d v a n ta g e s . One o f th en  i s  r a t h e r  

n e g l ig ib le  -  appearance  o f  th e  in f l e x io n  p o in t  QPt  -  X /2 . The 

o th e r  oonoerns th e  form o f  th e  c a p a c i ty  u t i l i s a t i o n  c o e f f i c i e n t  

Q^/QC^ ■ exp j-x /Q P t|  which i s  ind ep en d en t o f QC^. T h is  can be 

av ioded  by assum ing th e  fo llo w in g  fu n c t io n

-KQCt /QPt
Qt  -  QCt e г \  (15)

However, e stim a tio n  of th e  above fu n ctio n  req u ires  much more 

com plicated procedures.

A ll  the fu n c tio n s  consid ered  in  t h is  paper w i l l  have a common 

disadvantage in  p r a c t ic a l  a p p lic a t io n s  -  m u lt io o l l in e a r ity  o f the  

exp lanatory  v a r ia b le s  s e t .  This i s  caused by ev id en t c o r r e la t io n  

o f the th ree  considered  c a te g o r ie s  -  ou tput, ca p a c ity  and p lan . 

However, t h is  cannot be tre a te d  as a fa u lt  o f  th e  p resen ted  pro-

p o s it io n s ,  but ra th er  as a te c h n ic a l problem which should be 

d e a lt  w ith in  th e  p rocess o f  e s tim a tio n .
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K rzysztof Markowski 

WPŁYW PLANU HA WYKORZYSTANIE ZDOLNOŚCI PRODUKCYJNYCH

Zdaniem a u to r a  w gospodarkach  o e n t r a ln l e  planow anych z o b l ig a -
tory jnym  planem  obserwujem y je g o  wyraźny wpływ na  p rz e b ie g  p ro -  
oesu produkoyjnego.W  s z o z e g ó ln o śc i  wpływ t e n  o b jaw ia  e ię  w k s z ta ł -  
tow aniu  s i ę  w sp ó łczynn ika  w y k o rz y s ta n ia  z d o ln o ś c i  p rodukcy jnycn .

W arty k u le  przedstaw iona z o s ta ła  teo re ty czn a  konoepoja 
o*enia planu do zbioru  zmiennych objaśn iających  w ielkośoi p ro - 
Ju k o ji. Rozważania swe au to r ograniozył głównie do funko ji p ro - 
oukojl typu Cobb-Douglasa. Zaproponował on dwusegmentową je j  mo

-  je d e n  z^segm en tów  o p is u je  w ie lk o ść  p ro d u k c ji  w 
P lanu n ie r e a ln e g o ,  p rzew y ższa jąceg o  z d o ln o ś c i  p r o d u k c y j n e  ( a u o  
n a k ła d a , że w tym przypadku u k ła d  gospodarozy  w p e łn i  wykorzy 
de swe z d o ln o ś c i)  „ j „

,  -  d ru g i  z segmentów o p is u je  w ie lk o ść  p ro d u k c ji  »  » T j-u ac ji,gdy  
P lan  i s s t  d o p u sz cz a ln y , t z n .  u s ta lo n y  na  рог±°га±в n i.*seym ^^ 
8d o ln o so i (w tym przypadku ty lk o  ozęśó  rezerw y 
°y jnyoh  ponad p la n  j e s t  angażowana w p ro o e s ie  e ro o e -

Odrębna o zęść  rozważeS z o s ta ł a  pośw ięoona P1“? ? ® ^  i«eo  mody- 
d u r  es tym acy jnych  p rzed s taw io n eg o  m odelu o ra z  dalszym  j  g
'Ik a c jo m .


